A phosphoglycolate phosphatase/AUM-dependent link between triacylglycerol turnover and epidermal growth factor signaling.
Mammalian phosphoglycolate phosphatase (PGP, also known as AUM or glycerol-3-phosphate phosphatase) is a small molecule-directed phosphatase important for metabolite repair and lipid metabolism. Although PGP was first characterized as an enzyme involved in epidermal growth factor (EGF) signaling, PGP protein substrates have remained elusive. Here we show that PGP depletion facilitates fatty acid flux through the intracellular triacylglycerol/fatty acid cycle, and that phosphatidylinositol-4,5-bisphosphate (PIP2), produced in a side branch of this cycle, is critical for the impact of PGP activity on EGF-induced signaling. Loss of endogenous PGP expression amplified both EGF-induced EGF receptor autophosphorylation and Src-dependent tyrosine phosphorylation of phospholipase C-γ1 (PLCγ1). Furthermore, EGF enhanced the formation of circular dorsal ruffles in PGP-depleted cells via Src/PLCγ1/protein kinase C (PKC)-dependent signaling to the cytoskeleton. Inhibition of adipose triglyceride lipase normalized the increased PIP2 content, reduced EGF-dependent PLCγ1 hyperphosphorylation, and decreased the elevated dorsal ruffle formation of PGP-depleted cells. Our data explain how PGP exerts control over EGF-induced cellular protein tyrosine phosphorylation, and reveal an unexpected influence of triacylglycerol turnover on growth factor signaling.